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TITLE OF PROJECT: Physical, Chemical, and Biophycical Characterization of
Viruses and Virus Systomo.

dbﬁctives:
A, To determine theo nature and functional anatomy of virus particles.
B. To dotermine the interactions botween bacteriophage ~irus parti-
cles which lead to infection of tho cell and to thi formatiom of
daughter virus particles.

C. To promoto maval applications of the knowledge goined, especially
in the fields of medicine and physics.

Abgstract of Renults

A. 8Since start of;g_gject:

1) Yo have found that certain strains of the phages Th and TS
require activation by an Le-amino acid liko tryptophan btefore
they are adsorbed on their host cells. This requirement is
inherited and in some cascs seoms to be met by the synthesis
of edsorption cofactors by the hoct cells which thus make
themsolves susceptiblo to the virusts attack.

2) Gross artifacts in drying cpecimone for the electron microe
scope can bo elimir~ted by wvarming the ambient liquid above
its eritical point ond allowing the gas to escape at this
tegperature. In this way no phase boundary passes through
the spocimen. By means of this technigue we have found thet

a) The heads of the relaied phages 72, T, and T6 appear
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to have the ghapes of hoxogonol bipricms ac deac that of
the unrelated phage T5. .After the interncl structure
(DN~) Y|s been removed by osmotic shock the empty hecd
renbranes tend to retain this chepe.

b) The viruses T2, T4, T%5, and T6 all of whichk bave "tails"
attach to hoot cells by their "tails.”

Smail ":zillsss" bacteriophages like T3 are msistant to sonic
vitration so that virus multipiication cex be ctudied by dic-
mpting koot <clls during virus grosuth and studying their con-
terts. In this way it was dlsrvee'nS Shaw tho infecting parti-
cles malte their appearance only ofter 2/3 of the time requi
for lysis has beem allowed for thelr doveloprent.

Neutrolizing antiserum can apparently be stripped from T3 by
sonic vitration to yleld active T3 particles.

The large phages T2, Th, and T6 can be dicintegrated by place
ing them in a concentrated solution of HaCl or some other
solute and then ropldly diluting in watcr. If the dilution

is made cloWly the phoges arc not disintecgrated; for this rca
son the phonomenon has beon tormed "osmotic shock." The virw
particles in a given prepaoration cre inhomogenscus with respect
¢ oomctic shock, sope being scnsitive, othors resistant. The
proportion of registent formsc increeses as the tomperature is
raized and decreasec ag the tomperature is lowered. The rates
of those transformations have been measured. The low tempera.-
ture form is inactivatcd diroctly by 2.2 sucrose, dbut the
htgh tormparature form ic not inactivated in the presence of
Twocn 00, It is supposed thut these chargss in proporties of
T6r ure due to changes in the permeadility of the head membrance
of the virus particles.

B. During current veport . poriod:

1)

2)

An atterpt was made to measurs the permeability of the men-
branes of the heads of T-oven phogos by observing the rate of
quenching of the fluoresconce of the dyo acriflovime as it
pen=irntas the head and cembines with the nucleic acid (DNA)
within. It was found (a) that the dye combines repidly with tie
DN/. of chicked or ncat-killed phage; (b) that the dyo combines
very sicwiv with the DI of intact active phege below 60C but
more rariiiy in the prosence of detergents; and (c¢) that the
combirnatini. is reversed in the presoence of ioms such as H, Na*,
or Mg** waicn precumably displace the dye from sites on the
nucleic acid,

Dr. Rapoasoexrs has been studying adaptive cnzyme formation in
yoast ec cu 2zemple of the synthecis of spocific biological

rmatericl, Sha finds thet in air the cells utilize glucose at
low eonconirusions meinly through respiration, but that aftor
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about two hours in air with high slucose concentrutions the
cells suddenly begin to ferment glucosc ac well. This ine
creased fermentation reacts te X° and terperature in the same
way as anasrobic fermenvation but it reacts differontly from
the smell formentation which ic obgserved initially in air.

The hormone insulin eccelerates the appoaraonce of the anecrobic
type of fermentation in air.

These results indicate that there are at least twe different pathways
for the utilization of plucose, an asrcbic pathway and an alternate
adaptive pathway. The latter pathway nay bo ostablished when the aero-
bic systen is blocked or saturated by the cccunmuistion of some inter-
mediate vhich is cormon to the two systems.

Plans for Future:

Immediate:

. Rappaport will use Dr. Chunce's spoctrophotometric techniques
to follow the formation of adaplive enzymes and investigate further
the role of insulin in her system. Dr. Anderson will study further
the nature of osmotic shock.

Long Range:
s we ocee it, our basic task is to learn the physics and chemistry
involved in the specific reduplicetion of biological units. At
present the bacterial viruses secm to be the best material for
this study, but we shall be on the lookout for matorial vhich is
even more favorable for the pursuit of this basic task. The for-
mation of adaptive enzymes may be such o system,
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